Cloning of a fibrillar collagen gene expressed in the mesenchymal cells of the developing sea urchin embryo.
We have cloned and characterized several overlapping cDNAs that specify a large portion of a Paracentrotus lividus fibrillar collagen molecule. Our conclusions are based on sequencing data, which showed that the clones code for a 786-amino acid collagenous domain composed of an uninterrupted series of Gly-X-Y repeats and for a 265-amino acid carboxyl-terminal globular extension. The latter domain exhibits features highly reminiscent of those of the vertebrate counterparts, notably a putative carboxyl-peptidase cleavage site, a series of similarly arranged cysteinyl residues, and an N-linked glycosylation attachment site. In situ and Northern blot hybridizations have established the size, time of appearance, and tissue localization of the collagen mRNA during sea urchin development. The collagen transcript, 9 kilobases in length, is first detected in the primary and, more predominantly, in the secondary mesenchyme cells of late gastrulae where it progressively accumulates thereafter. This and other work (D'Alessio, M., Ramirez, F., Suzuki, H.R., Solursh, M., and Gambino, R. (1989) Proc. Natl. Acad. Sci. U. S. A. 86, 9303-9307) provide evidence of a genetic heterogeneity of fibrillar collagens in the sea urchin embryo and suggest that the two genes are activated in the same cell lineages at distinct developmental stages.